PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 08-191016 
(43)Date of publication of application : 23.07.1996 

(51)lnt.CI. H01F 19/06 

H01F 17/00 
H01P 5/10 



(21) Applicatlon number : 07-018495 (71)Appllcant : MURATA MFG CO LTD 

(22) Date of filing: 09.01.1995 (72)lnventor : FUJIKI YASUHIRO 

MORIKAWA NAGAHIKO 



(54) CHIP TYPE TRANSFORMER 




(57)Abstract: 

PURPOSE: To cancel the noise by fomning a first, second and third strips lines; 
the second and third lines have respectively equal lengths to a first and second 
parts of the first line but different lengths from each other. 
CONSTITUTION: A laminate board 12 of a balun transfomrier 10 is composed of 



dielectric boards 14a-14e and a connecting electrode 20 is formed on one main 
face of the board 14b diagonally from its center and a strip line 22 composed of a 
narrow spiral part 24a and spiral part 24b is formed on the same face of this 
board. The inner top end of the part 24a is connected to the electrode 20 through 
a via-hole 15a and the inner top end of the part 24b is opened. On one main face 
of the board 14d spiral lines 26 and 28 are fonned and respectively 
electromagnetically coupled with the parts 24a and 24b. On one main face of the 
board 14e an earth electrode 30 is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st stripline of a dielectric substrate and said dielectric substrate 
formed in a principal plane on the other hand, The 2nd stripline which it is formed 
in the another side principal plane of said dielectric substrate, and carries out an 
electromagnetic coupling to the 1st part of said 1st stripline, And it is formed in 
the another side principal plane of said dielectric substrate, and the 3rd stripline 
which carries out an electromagnetic coupling to the 2nd part of said 1st stripline 
is included. It is formed in the die length with said the 1st same part and said 2nd 
stripline of a stripline. [ 1st ] Said the 1st part and said 3rd stripline of a stripline 
are a chip mold transformer formed in the die length from which said 2nd stripline 
and said 3rd stripline differed further by being formed in the same die length. 
[2ndl 

[Claim 2] The 1st part of said 1st stripline, the 2nd part of said 1st stripline, said 
2nd stripline, and said 3rd stripline are a chip mold transformer according to 
claim 1 formed spirally meanderingly, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the chip mold transformer used 
as balloon transformers, such as a signal converter for changing the Impedance 
converter for changing the impedance of the transmission line In the RF circuit 
more than a UHF band especially, for example, the signal of a balanced 
transmission line, and the signal of the unbalance transmission line mutually 
about a chip mold transformer thru/or a phase transducer. 
[0002] 

[Description of the Prior Art] A balloon transformer is for changing the signal of a 
balanced transmission line (balance transmission line), and the signal of the 
unbalance transmission line (imbalance transmission line) mutually, and a 
balloon is the abbreviated name of balance-imbalance. 
[0003] That to which a balanced transmission line spreads a signal as the 
potential difference between 2 signal-line ways including two signal-line ways 
which make a pair as shown in drawing 1 1 is said. In a balanced transmission 
line, since an outpatient department noise influences equally to two signal-line 
ways, an outpatient department noise is offset and there is an advantage of 
being hard to be Influenced of an outpatient department noise. Moreover, since 
the circuit inside an analog IC consists of differential amplifier, it Is a balance 
mold with which the input/output terminal for the signals of an analog IC also 



inputs or outputs a signal as tlie potential difference between two terminals in 
many cases. 

[0004] On the other hand, that to which the unbalance transmission line spreads 
a signal as potential of the one transmission line to ground potential (zero 
potential) as shown in drawing 12 R> 2 is said, for example, a coaxial track and 
the signal-line way on a substrate (microstrip line) are equivalent to this. 
[0005] Drawing 13 is illustration drawing showing an example of the balloon 
transformer by which it becomes the background of this invention and invention 
of a parenthesis is applied. The balloon transformer 1 has three input/output 
terminal 2a and 2bs, and 2c. In order to change the signal of the unbalance 
transmission line, and the signal of a balanced transmission line mutually using 
this balloon transformer 1 , the unbalance transmission line is connected to one 
input/output terminal 2a, and two signal-line ways of a balanced transmission line 
are connected to other two Input/output temiinal 2bs and 2c, respectively. And by 
the balloon transformer 1 , the signal of the unbalance transmission line is taken 
out between two signal-line ways of a balanced transmission line, or the signal 
between two signal-line ways of a balanced transmission line is taken out by the 
unbalance transmission line. 

[0006] Drawing 14 is the perspective view showing an example of the 
conventional balloon transformer which used the core. Including the 8-character- 
like core 3, three coils 4a, 4b, and 4c put together the balloon transfomner 1 
shown in drawing 14 , and it is wound around a core 3. And the end of those coils 
4a, 4b, and 4c is connected to input/output terminal 2a, 2b, and 2c, respectively, 
and the other end of those coils 4a, 4b, and 4c is grounded. Therefore, the 
balloon transformer 1 shown in drawing 14 has the equal circuit shown in 
drawing 15 . 

[0007] However, by the balloon transformer 1 shown in drawing 14 , about the 
frequency characteristics, as shown in drawing 16 , conversion loss was large 
and there was a limitation also in a miniaturization in the high frequency band 
more than a UHF band. 



[0008] So, the balloon transformer of a laminated structure is used in such a 
band. 

[0009] Drawing 17 is illustration drawing showing an example of the conventional 
balloon transformer of a laminated structure. The balloon transformer 1 shown in 
drawing 17 contains two dielectric substrates (layer) 5a and 5b by which a 
laminating is carried out. The 1st stripline 6 is fonmed in the one side principal 
plane of top dielectric substrate 5a. The 1st stripline 6 consists of the 1st partial 
6a of the shape of a straight line with thin width of face, and the 2nd partial 6b of 
the shape of a straight line with wide width of face. The end of the 1st stripline 6 
is connected to one input/output terminal 2a. Moreover, the other end of the 1st 
stripline 6 is opened. Between two dielectric substrates 5a and 5b, 2nd straight- 
line-like stripline 7a and 3rd straight-line-like stripline 7b are formed. In this case, 
2nd stripline 7a is fomried so that an electromagnetic coupling may be carried out 
to 1st partial 6a of the 1st stripline 6. Moreover, 3rd stripline 7b is formed so that 
an electromagnetic coupling may be carried out to 2nd partial 6b of the 1st 
stripline 6. The inside edge where the 2nd stripline 7a and 3rd stripline 7b 
counter is connected to other two input/output terminal 2bs and 2c through the 
drawer sections 8a and 8b, respectively. The ground electrode 9 is formed in the 
another side principal plane of dielectric substrate 5b. The edge of the outside of 
the 2nd stripline 7a and 3rd stripline 7b is connected to the ground electrode 9. 
Therefore, the balloon transformer 1 shown In drawing 17 has the equal circuit 
shown in drawing 18 . 

[0010] However, in order that each dimensional accuracy may influence a 
property by the balloon transformer 1 shown in drawing 17 , the application to the 
circuit design as which a miniaturization is required like a mobile radio machine Is 
difficult. 

[001 1] Then, the invention-in-this-application person invented the chip mold 
transformer which can attain a miniaturization while being used for the balloon 
transformer. This chip mold transformer A dielectric substrate and the 1st 
stripline of a dielectric substrate which moves in a zigzag direction in a principal 



plane on the other hand, or is formed spirally, The 2nd stripline which it moves in 
a zigzag direction in the another side principal plane of a dielectric substrate, or 
is spirally formed, and carries out an electromagnetic coupling to the 1st part of 
the 1st stripline, It is the chip mold transformer which moves in a zigzag direction 
in the another side principal plane of a dielectric substrate, or is formed spirally, 
and contains the 3rd stripline which carries out an electromagnetic coupling to 
the 2nd part of the 1st stripline. 

[0012] With an above-mentioned chip mold transformer, it is unnecessary in the 
dielectric substrate of area with the 1st stripline, 2nd stripline, and 3rd stripline 
big [ since a dielectric substrate is formed in a principal plane and an another 
side principal plane in laminating on the other hand ] in order to form those 
striplines. Furthermore, since the 1st stripline, 2nd stripline, and 3rd stripline are 
formed [ or ] spirally meanderingly, respectively, each stripline does not become 
long to an one direction. Therefore, a miniaturization can be attained by this chip 
mold transformer. 

[0013] Moreover, in order to use an above-mentioned chip mold transformer as a 
balloon transformer, the unbalance transmission line is connected to the 1st 
stripline, and two signal-line ways of a balanced transmission line are connected 
to the 2nd stripline and 3rd stripline, respectively. And by this chip mold 
transformer, the signal of the unbalance transmission line is taken out between 
two signal-line ways of a balanced transmission line, or the signal between two 
signal-line ways of a balanced transmission line is taken out by the unbalance 
transmission line. 
[0014] 

[Problem(s) to be Solved by the Invention] By the balloon transformer 1 and the 
above-mentioned chip mold transformer which are shown in drawing 17 Although 
the phase contrast of the signal between two input/output terminals to which a 
balanced transmission line is connected will become 180 degrees ideally if the 
1st part of the 1st stripline, the 2nd part of the 1st stripline, the 2nd stripline, and 
the 3rd stripline are formed in the same die length It is very difficult to design the 



phase contrast with a sufficient precision actually, so that It may become 180 
degrees. Therefore, the noise in two signal-line ways of the balanced 
transmission line connected to two input/output terminals is not offset efficiently. 
[0015] So, the main object of this invention is offering the chip mold transformer 
which is used for a balloon transformer and can offset efficiently the noise in two 
signal-line ways of a balanced transmission line. . 
[0016] 

[Means for Solving the Problem] This invention A dielectric substrate and the 1st 
stripline of a dielectric substrate formed in a principal plane on the other hand, 
The 2nd stripline which it is formed in the another side principal plane of a 
dielectric substrate, and carries out an electromagnetic coupling to the 1st part of 
the 1st stripline. It is formed in the another side principal plane of a dielectric 
substrate, and the 3rd stripline which carries out an electromagnetic coupling to 
the 2nd part of the 1st stripline is included. It is fomried in the die length with the 
1st same part and 2nd stripline of a stripline. [ 1st ] It is formed in the die length 
with the 1st same part and 3rd stripline of a stripline, and the 2nd stripline and 
the 3rd stripline are chip mold transformers formed in different die length further. 
[2nd] 

[0017] In addition, in the chip mold transformer concerning this invention. In order 
to attain a miniaturization, as for the 1st part of the 1st stripline, the 2nd part of 
the 1st stripline, the 2nd stripline, and the 3rd stripline, being formed spirally 
meanderingly, respectively is desirable. 
[0018] 

[Function] In order to use the chip mold transformer concerning this invention as 
a balloon transformer, the unbalance transmission line is connected to the 1st 
stripline, and two signal-line ways of a balanced transmission line are connected 
to the 2nd stripline and 3rd stripline, respectively. And by this chip mold 
transformer, the signal of the unbalance transmission line is taken out between 
two signal-line ways of a balanced transmission line, or the signal between two 
signal-line ways of a balanced transmission line is taken out by the unbalance 



transmission line. 

[0019] moreover, by the chip mold transformer conceming this invention The 1st 
part and 2nd stripline of a stripline are formed in the same die length. [ 1st ] By 
forming the 1st part and 3rd stripline of a stripline in the same die length, and 
forming the 2nd stripline and 3rd stripline in different die length further [ 2nd ] It 
can design so that the phase contrast of the signal between the 2nd stripline to 
which a balanced transmission line is connected easily, and the 3rd stripline may 
become 180 degrees. Therefore, the noise in two signal-line ways of the 
balanced transmission line connected to the 2nd stripline and 3rd stripline can be 
offset efficiently. 
[0020] 

[Effect of the Invention] According to this invention, it is used for a balloon 
transfomrier and the chip mold transformer which can offset efficiently the noise in 
two signal-line ways of a balanced transmission line is obtained. 
[0021] Moreover, in the chip mold transformer concerning this invention, if the 1st 
part of the 1st stripline, the 2nd part of the 1st stripline, the 2nd stripline, and the 
3rd stripline are formed spirally meanderingly, respectively, each stripline will not 
become long to an one direction. Therefore, the miniaturization of a chip mold 
transformer can be attained. 

[0022] Furthermore, in this invention, since the die length of the 2nd stripline and 
the 3rd stripline is formed in different die length, it is easy, and it is not required 
so much that the phase contrast of the signal between the 2nd stripline and the 
3rd stripline should be designed at 180 degrees, but its precision of a design can 
also increase a degree of freedom. 

[0023] The above-mentioned object of this invention, the other objects, the 
description, and an advantage will become still clearer from the detailed 
explanation of the following examples given with reference to a drawing. 
[0024] 

[Example] Drawing 1 is the perspective view showing one example of this 
invention. As a layered product 12 shows the balloon transformer 10 as a chip 



mold transformer to drawing 2 including a layered product 12, the 1st, 2nd, 3rd, 
4th, and 5th dielectric substrates (layer) 14a, 14b, 14c, 14d, and 14e by which a 
laminating is carried out are included. 

[0025] dielectric substrate 14of top to ** the 2nd 2nd b - on the other hand - a 
principal plane - the - the connection electrode 20 is mostly formed aslant 
toward an other end side from a center. 

[0026] lambda/2 of the 1st striplines 22 are fonned in the 3rd one side principal 
plane of 3rd dielectric substrate 14c from a top. This 1st stripline 22 consists of 
the 1st spiral partial 24a with thin width of face, and the 2nd spiral partial 24b. 
2nd partial 24b is formed in one 1.08 times the die length of 1st partial 24a. 
Moreover, the part of the outside of 1st partial 24a and the part of the outside of 
2nd partial 24b are formed and connected to a single string. Furthermore, the 
head inside 1st partial 24a is connected to the end of the connection electrode 20 
through beer hall 15a formed in 2nd dielectric substrate 14b, and the head inside 
2nd partial 24b is opened. 

[0027] From a top, lambda/4 of the 3rd spiral striplines 28 of the same die length 
as partial [ of ** 2nd of 2nd spiral stripline / of die length same to principal plane 
on the other hand as 1st partial 24a of 1st stripline 22 / lambda/4 of / 26 and 1st 
stripline 22 ] of 14d of 4th dielectric substrate [ 4th ] 24b separate spacing, and 
are formed. That is, the 3rd stripline 28 is formed in the stripline 26 1.08 times the 
die length of the 2nd. In this case, the 2nd stripline 26 sandwiches 3rd dielectric 
substrate 14c, and it is formed so that 1st partial 24a of the 1st stripline 22 may 
be countered. Therefore, the 2nd stripline 26 carries out an electromagnetic 
coupling to 1st partial 24a of the 1st stripline 22. That is, a coupler consists of the 
1st partial 24a of the 1st stripline 22, and the 2nd stripline 26. Moreover, the 3rd 
stripline 28 sandwiches 3rd dielectric substrate 14c, and it is formed so that 2nd 
partial 24b of the 1st stripline 22 may be countered. Therefore, the 3rd stripline 
28 carries out an electromagnetic coupling to 2nd partial 24b of the 1st stripline 
22. That is, a coupler consists of the 2nd partial 24b of the 1st stripline 22, and 
the 3rd stripline 28. Furthermore, the end of the outside of the 2nd stripline 26 



and the end of the outside of the 3rd stripline 28 are fomned toward the end side 
of 14d of 4th dielectric substrate. 

[0028] 5th bottom dielectric substrate 14e - on the other hand - a principal plane 
-- the - the ground electrode 30 is mostly formed in the whole surface. Four 
drawer terminals 32a, 32b, 32c, and 32d are fomried toward the edge of 5th 
dielectric substrate 14e from the ground electrode 30. Two drawer terminals 32a 
and 32b are formed toward the end side of 5th dielectric substrate 14e, separate 
spacing mutually and are formed. Other two drawer terminals 32c and 32d are 
formed toward the other end side of 5th dielectric substrate 14e, separate 
spacing mutually and are formed. Moreover, the other end inside the 2nd stripline 
26 and the other end inside the 3rd stripline 28 are connected to this ground 
electrode 30 through the beer halls 15b and 15c formed in 14d of 4th dielectric 
substrate, respectively. 

[0029] As shown in drawing 1 , eight external electrodes 34a, 34b, 34c, 34d, 34e, 
34f, 34g, and 34h are formed especially in the side face of this layered product 
12. Among these external electrodes, four external electrodes 34a-34d are 
formed in the end side of a layered product 12, and other four external electrodes 
34e-34h are formed in the other end side of a layered product 12. 
[0030] The external electrodes 34a, 34d, 34e, and 34h are connected to the 
drawer terminals 32a, 32b, 32c, and 32d of the ground electrode 30, respectively. 
Therefore, these extemal electrodes 34a, 34d, 34e, and 34h are used as a 
grounding terminal. 

[0031] Moreover, external electrode 34b is connected to the end of the 2nd 
stripline 26, external electrode 34c is connected to the end of the 3rd stripline 28, 
and 34g of external electrodes is connected to the other end of the connection 
electrode 20 connected to the 1st stripline 22. These extemal electrodes 34b, 
34c, and 34g are used as an input/output tenninal, respectively. 
[0032] Therefore, this balloon transformer 10 has the equal circuit shown in 
drawing 3 . 

[0033] With this balloon transformer 10, it is unnecessary in the dielectric 



substrate of area with the 1st stripline 22, 2nci stripline 26, and 3rd stripline 28 big 
[ since 3rd dielectric substrate 14c is formed in a principal plane and an another 
side principal plane in laminating on the other hand ] in order to form those 
striplines. Furthermore, by this balloon transformer 10, since 1st partial 24a of the 
1st stripline 22, 2nd partial 24b of the 1st stripline 22, the 2nd stripline 26, and 
the 3rd stripline 28 are fomied spirally, respectively, each stripline does not 
become long to an one direction. Therefore, the miniaturization of this balloon 
transfonner 10 can be attained. 

[0034] Moreover, by this balloon transformer 10, in order to change the signal of 
the unbalance transmission line, and the signal of a balanced transmission line 
mutually, the unbalance transmission line is connected to the 1st stripline 22 
through 34g of external electrodes etc., and two signal-line ways of a balanced 
transmission line are connected to the 2nd stripline 26 and 3rd stripline 28 
through the external electrodes 34b and 34c, respectively. And by this balloon 
transformer 10, the signal of the unbalance transmission line is taken out 
between two signal-line ways of a balanced transmission line, or the signal 
between two signal-line ways of a balanced transmission line is taken out by the 
unbalance transmission line. 

[0035] In this case, by this balloon transformer 10, 1st partial 24a of the 1st 
stripline 22 and the 2nd stripline 26 are formed in the same die length. 2nd partial 
24b of the 1st stripline 22 and the 3rd stripline 28 are fomried in the same die 
length. And by forming the 2nd stripline 26 and 3rd stripline 28 in beforehand 
different die length It can design so that the phase contrast of the signal between 
two input/output terminals to which a balanced transmission line is connected 
easily (i.e., between external electrode 34b and 34c) may become 180 degrees. 
[0036] Therefore, by this balloon transfonner 10, the noise in two signal-line ways 
of the balanced transmission line connected to the external electrodes 34b'and 
34c can be offset efficiently. 

[0037] In addition, in this balloon transformer 10, 1st partial 24a of the 1st 
stripline 22 and the 2nd stripline 26 are formed in the same die length. When 2nd 



partial 24b of the 1st stripline 22 and the 3rd stripline 28 are formed in the same 
die length, the ratios L3/L2 of the die length L3 of the 3rd stripline 28, and the die 
length L2 of the 2nd stripline 26 (%), Relation with the phase contrast (degree) of 
the signal between two input/output terminals to which the balanced transmission 
transmission line is connected (i.e., between external electrode 34b and 34c) is 
shown in drawing 4 . 

[0038] It is used [ in / as it is used in order that this balloon transformer 10 may 
take out the signal of two output terminals of IC for analog RFs to the unbalance 
transmission line, as shown in drawing 5 R> 5, or are shown in drawing 6 , and it 
is used for the input side of two amplifiers, and an output side, respectively or 
balance mold power amplifier is shown in drawing 7 / a double-balanced mixer ] 
as a phase converter about 180 degrees. 

[0039] Furthermore, since the stripline and electrode between dielectric 
substrates are connected through a beer hall and the external electrode of the 
front face of a layered product 12 is further used as a terminal by this balloon 
transformer 10, electric consistency with other electrical circuits etc. is good. 
[0040] Moreover, by this balloon transformer 10, since each external electrode 
used as an input/output terminal and a grounding temiinal is formed in the front 
face of a layered product 12, a surface mount can be carried out to a printed 
circuit board. 

[0041] Furthemiore, it is possible to set the thickness of a dielectric substrate as 
arbitration by this balloon transformer 10, and since a characteristic impedance 
will change if that thickness is changed, the degree of freedom of a characteristic 
impedance is large. 

[0042] In addition, although any of resin or a ceramic dielectric may be used as 
an ingredient of a dielectric substrate, as an example is shown below, compared 
with a glass epoxy resin etc., dielectric loss of a ceramic dielectric is small, and 
since the heat dissipation effectiveness is excellent, if a ceramic dielectric is used 
as an ingredient of a dielectric substrate, it can make loss small and can attain a 
miniaturization further. 



Glass epoxy resin tandelta-0.02 ceramic dielectric tandelta=0.0007[0043] 
Moreover, if a stripline and an ingredient with high conductivity like copper as an 
ingredient of an electrode are used as an ingredient of a dielectric substrate, 
using the small ceramic dielectric and glass epoxy resin of dielectric loss, the 
small balloon transformer of conversion loss can be obtained. 
[0044] This balloon transformer 10 In addition, for example, 1st big dielectric 
substrate 14a for plurality, 2nd big dielectric substrate 14b in which two or more 
connection electrodes 20 of a part were formed, 3rd big dielectric substrate 14c 
in which two or more 1st stripline 22 of a part was formed, 14d of 4th big 
dielectric substrate with which two or more 2nd and 3rd striplines 26 and 28 of a 
part were formed, It can mass-produce by carrying out the laminating of the 5th 
big dielectric substrate 14e in which two or more ground electrodes 30 of a part 
etc. were formed, making it a mother layered product, and cutting it to each 
layered product 12. 

[0045] Drawing 8 is the perspective view showing other examples of this 
invention, and drawing 9 is the decomposition perspective view of the layered 
product of the example shown in drawing 8 . the example shown in drawing 1 in 
the example shown in drawing 8 - comparing - 1st dielectric substrate 14a of 
the top of a layered product 12 - on the other hand - a principal plane - the 
ground electrode 16 is mostly formed in the whole surface. Furthermore, four 
drawer temninals 18a, 18b, 18c, and 18d are formed toward the edge of 1st 
dielectric substrate 14a from the ground electrode 16. In this case, two drawer 
terminals 18a and 18b are formed toward the end side of 1st dielectric substrate 
14a, separate spacing mutually and are formed. Other two drawer terminals 18c 
and 18d are fomied toward the other end side of 1st dielectric substrate 14a, 
separate spacing mutually and are formed. These drawer temninals 18a, 18b, 
18c, and 18d are connected to the external electrodes 34a, 34d, 34e, and 34h, 
respectively. 

[0046] Moreover, in the example shown in drawing 8 , as shown in drawing 9 , 
the connection electrode 20 is formed aslant and the other end of the connection 



electrode 20 is connected to 34g of external electrodes. Therefore, the example 
shown in drawing 8 R> 8 has the equal circuit shown in drawing 10 . 
[0047] In the example shown in drawing 8 , it can perform offsetting efficiently 
attaining a miniaturization and the noise in two signal-line ways of a balanced 
transmission line like the example shown in drawing 1 etc. 
[0048] Moreover, in the example shown in drawing 8 , since the ground electrode 
16 is formed in the top face of a layered product 12, it has a shielding effect. In 
addition, in order to make it not have an adverse effect on the property of the 
balloon transformer 10, as for this ground electrode 16, it is desirable to separate 
a fixed distance from a stripline and to be formed. Moreover, it does not 
necessarily need to expose to the top face of a layered product 12, and this 
ground electrode 16 may be covered to one with other dielectric substrates 
(layer). 

[0049] In each above-mentioned example, although 1st partial 24a of the 1st 
stripline 22, 2nd partial 24b, the 2nd stripline 26, and the 3rd stripline 28 are 
formed in specific die length, respectively, when adjusting a property, they may 
be formed in other die length. 

[0050] Moreover, In each above-mentioned example, although 1st partial 24a of 
the 1st stripline 22, 2nd partial 24b of the 1st stripline 22, the 2nd stripline 26, 
and the 3rd stripline 28 are formed spirally, respectively, by this invention, those 
striplines may be formed, respectively so that it may move in a zigzag direction. 
Even if it forms so that each stripline may be moved in a zigzag direction, each 
stripline does not become long to an one direction, but can attain a 
miniaturization. 

[0051] In addition, the 1st stripline 22. 2nd stripline 26, and 3rd stripline 28 may 
be formed in the shape of a straight line, respectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing one example of this invention. 
[Drawing 2] It is the decomposition perspective view of the layered product of the 
example shown in drawing 1 . 

[Drawing 3] It is the representative circuit schematic of the example shown in 
drawing 1 . 

[Drawing 4] It is the graph which shows relation with the phase contrast (degree) 
between two input/output terminals to which the ratios L3/L2 (%) and balanced 
transmission line of the die length L3 of the 3rd stripline and the die length L2 of 
the 2nd stripline are connected in the chip mold transformer shown in drawing 1 . 
[Drawing 5] It is the circuit diagram showing an example of the application of the 
example shown in drawing 1 . 

[Drawing 6] It is the circuit diagram showing other examples of the application of 
the example shown in drawing 1 . 

[Drawing 7] It is the circuit diagram showing the example of further others of the 
application of the example shown in drawing 1 , 

[Drawing 8] It is the perspective view showing other examples of this invention. 
[Drawing 9] It is the decomposition perspective view of the layered product of the 
example shown in drawing 8 . 

[Drawing 10] It is the representative circuit schematic of the example shown in 
drawing 8 . 



[Drawing 1 1] It is illustration drawing showing an example of a balanced 

transmission line. 

[Drawing 12] It is illustration drawing showing an example of the unbalance 
transmission line. 

[Drawing 13] It Is illustration drawing showing an example of the balloon 
transfonner by which it becomes the background of this invention and Invention 
of a parenthesis is applied. 

[Drawing 14] It Is the perspective view showing an example of the conventional 
balloon transformer using a core. 

[Drawing 15] It is the representative circuit schematic of the balloon transformer 
shown in drawing 14 . 

[Drawing 16] It is the graph which shows the frequency characteristics of the 
balloon transfonner shown in drawing 14 . 

[Drawing 17] It Is illustration drawing showing an example of the conventional 
balloon transformer of a laminated structure. 

[Drawing 18] It is the representative circuit schematic of the balloon transformer 

shown in drawing 17 . 

[Description of Notations] 

10 Balloon Transformer 

12 Layered Product 

14a-14e Dielectric substrate (layer) 

15a-15c Beer hall 

16 30 Ground electrode 

18a-18d, 32a-32d Drawer terminal 

20 Connection Electrode 

22 IstStripline 

24a The 1st part 

24b The 2nd part 

26 2nd Stripline 



28 3rd Stripline 

34a-34h External electrode 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

S.ln the drawings, any words are not translated. 
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b^J:Z/2 ctc^e^SS<D2o(Dfl-^^S;&^-?*n-? 
tig^j^^n^o -eur. >'N*;u>h'7>;^i«:J:o'C. ^ 
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h y :^^-r>2 2(7)1^ lCDgP55^2 4a.tm2 
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[0 044] CCD^^*J^> h-^^X 1 0«. /ci;! 
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[ 0 0 4 5 ] s 8 \tc(D^m(oiik(omMm^^TSAim 

40 -c^>). S9(i08^c^'r^Mt7:)SJl»^o^fl?#4tI0 

^T. ffl^ft 1 2 O— #±011 1 CD^^ftSS 1 4 a CD 

—yj^m(om^±m(tCT-:^mm 1 6 ? 

etc. r--X«ffil 63&>6»l(D^ftSffil4aCr)a 
giStCf^j^i^r. 4oCD^[ffl^l8a. 18b. 18c 
feJzC/l 8 dd^J^^^n-S. C(OiS^. 2o(D?im^^ 
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